Transcription and mRNA stability regulate developmental and hormonal expression of rabbit surfactant protein B gene.
Surfactant protein B (SP-B), a hydrophobic protein of pulmonary surfactant, is essential for the surface tension-reducing properties of surfactant. In the present study, we isolated and characterized cDNAs encoding rabbit SP-B, and used transcription run-on assays and Northern blot analysis to investigate the role of transcriptional and posttranscriptional mechanisms in the developmental and cAMP and dexamethasone induction of SP-B mRNA. We found two forms of SP-B cDNAs that differed by an insertion of 69 nucleotides in the 3' untranslated regions. We found that transcription across the SP-B gene is nonequimolar and the 3' end of the gene has high levels of antisense transcription. SP-B gene transcription and SP-B mRNA levels increased during fetal lung development. However, increased SP-B mRNA levels could not be accounted for primarily on the basis of increased transcription. These results suggested that enhanced SP-B gene transcription and enhanced SP-B mRNA stability mediate developmental induction of SP-B gene. In rabbit fetal lung in vitro, both dibutyryl adenosine 3',5'-cyclic monophosphate (DBcAMP) and dexamethasone increased SP-B mRNA levels. DBcAMP-dependent increase in SP-B mRNA levels resulted from increased SP-B gene transcription, whereas dexamethasone-dependent increase resulted from combined effects on increased SP-B gene transcription and SP-B mRNA stability. In tissues treated with dexamethasone the half-life (t1/2) of SP-B mRNA increased > 2.5-fold (t1/2 control = 9 h; t1/2 dex-treated = 25 h). These data show that both transcription and mRNA stability regulate induction of SP-B gene expression during fetal lung development and by cAMP and dexamethasone in fetal lung in vitro.